Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.054; wR factor = 0.217; data-to-parameter ratio = 28.0.
In the crystal structure of the title compound, C 14 H 12 Cl 3 NO 2 , no classical hydrogen-bonding interactions are observed. The methylene fragments of the benzyl groups participate in nonclassic hydrogen-bond interactions with the carbonyl O atoms of neighboring molecules, generating co-operative centrosymmetric dimers with R 5 5 (10) ring motifs. The overall molecular arrangement in the unit cell seems to be highly influenced by secondary non-covalent weak C-ClÁ Á Á [ClÁ Á ÁCg(phenyl ring) = 3.732 (2) Å ] and C-OÁ Á Á [OÁ Á ÁCg(pyrrolidine ring) = 2.985 (2) Å ] contacts.
Related literature
For the synthesis of the title compound, see: Flores et al. (2008) . For pharmacological effects, see: Van der Schyf et al. (2006) . For non-classical weak contacts, see: Irving & Irving (1994) ; Bissantz et al. (2010) . For related structures, see: Bandeira et al. (2013) Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) Àx þ 1; Ày þ 1; Àz þ 2.
Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010).
Comment
Pyrrolidin-2-ones have received considerable attention due to their activity in CNS as nootropic drugs. Piracetam-like nootropics revert amnesia induced by scopolamine and other amnesing drugs, electroconvulsive shock and hypoxia with an unknown mechanism. In general, they show no affinity for the most important central receptors, but are able to modulate the action of these most important central neurotransmitters, in particular acetylcholine and glutamate.
Extensive study of the modes of action of the 2-pyrrolidinones has revealed various pharmacological effects, with striking differences between drugs ( Van der Schyf et al., 2006) . This work is a continuation of the research on the synthesis of 1-[alkyl(aryl)]-5-(3,3,3-trihalo-2-oxopropylidene)pyrrolidin-2-nes (Flores et al., 2008) . In the crystal structure of the title compound, C 14 H 12 O 2 NCl 3 ( Fig. 1 ), no classic hydrogen bonds are observed. There is a non-classic intramolecular hydrogen bond with a distance C8-H82···O71 of 2.442 Å, generating a S(5) ring motif (de Bittencourt et al., 2014) . The molecule possesses two sites revealing an interesting geometric conformation: the plane defined by the aromatic ring (r.m.s. of 0.0032 Å) revealed a dihedral angle of 87.03 (8)° with respect to the second plane formed by C1/C2/O21/C3/C4/C5/C6/C7/N1/C8/O71 atoms (r.m.s. of 0.0978 Å; Bandeira et al., 2013; de Oliveira et al., 2012) . This almost orthogonal configuration (Fig. 2 ) seems to be related with the crystal packing. In this context, the CH 2 fragment of the benzyl group participates in non-classic hydrogen bonding with carbonyl oxygen of the neighbor molecules. This feature generates co-operative centrosymmetric dimers related through inversion centers, displaying C8 ii -H82 ii ···O71 i distances of 2.382 Å in a R 5 5 (10) ring fashion (de Bittencourt et al., 2014) . The overall molecular arrangement in the unit cell ( Fig. 3 ) seems to be highly influenced by weak interactions, where O21 iii are clearly pointing to C(1) (2.985 Å), related to the centroid of the neighbor ring formed by C4 ii /C5 ii /C6 ii /C7 ii /N1 ii atoms. Similarly, the centroid C(2) of the ring formed by C9 iv /C10 iv /C11 iv /C12 iv /C13 iv /C14 iv atoms from the benzyl fragment presented directional long range interactions with adjacent Cl11 ii atoms (Irving & Irving, 1994; Bissantz et al., 2010) , with distances of 3.732 Å (symmetry codes:
Experimental
To a stirred solution of methyl 7,7,7-trichloro-4-methoxy-6-oxo-3-heptenoate (5 mmol, 1.52 g) in CHCl 3 (5 ml) kept at 25 °C, was added benzylamine (Aldrich, 185701, 5.1 mmol, 0.58 ml) in CHCl 3 (5 ml). The mixture was stirred at 25 °C for 2 h. Then the solvent was evaporated and residue was dried under vacuum. The brown amorphous solid was recrystallized in hexane to furnish yellowish needles with 94% yield. M.p. 88 -89°C. 1 
Refinement
All H atoms attached to C atoms were positioned with idealized geometry and were refined isotropic with U eq (H) set to 1.2 times of the U eq (C). It was used a riding model with C-H = 0.97 Å for CH 2 and C-H = 0.93 Å for CH. Reflection (101) was omitted due to the large difference observed between F o 2 and Fc 2 . The crystals were relatively weak in terms of intensity of diffraction, prompting us to select a big crystal for the measurement and consequently a collimator with a larger diameter (0.6 mm) than in routine studies. Packing diagram showing the molecular arrangement in the unit cell. Non-classic hydrogen bond interactions are represented with red dashed lines, meanwhile other weak non-covalent contacts are represented with orange and green dashed lines. Most of the hydrogen atoms were omitted for clarity. Symmetry codes: (i) -x + 3/2, y + 1/2, -z + 3/2; (ii) x + 1/2, -y + 3/2, z-1/2; (iii) -x + 1, -y + 1, -z + 1; (iv) x, y + 1, z-1. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
(E)-1-Benzyl-5-(3,3,3-trichloro-2-oxopropylidene)pyrrolidin-2-one

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl11 −0.04344 (5) −0.0759 (2) 0.73859 (6) 
